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aACKGROOND OP THE IHVSMTIOa 
Fi«ld Of t>« Znvratioa 

Thm presMt invention relatu to a rwosbiaant 
adonovlrus bearing a hybrid proaotar (CAG proootar) 
5 coapriainq a cytoaagalovirua anhanear, a chicfcaa B-actin 
pm»tar, a rabbit a-globia splicing aceaptor and a 
polyA saqaanca, and a ONA saquanca aacoding a daairad 
polypaptida. Tha praaant invantion aXao raXstaa to a 
proeaaa foe producing tha raeombinaat adanovirua and oaa 
10 tharaoe, particularly, usa tharaoC in gana tharapy* 

Ralatad Art Statamant 

Rasaarehaa on adanovirua taava baaa focuaad 
intanaivaly on ita uaa aa a vaetor ia axpariaanta for 
tranaducing foraign gaaaa, ainca aa adaiwviral vactor 

15 ahom aa traaaduetion af£iciaacy of alaoat 100% ia a 
variaty of aalaal ealla* Zn additioa. tha adaaoviral 
^•ctor haa baaa alao coaaidarad to ba highly af f aetiva 
M a vaetor» baeauaa tha introduead foraiga gana can ba 
axaalaad for ita functiona undar tha condition that tha 

20 traaadttcad ealla ara not killad, aad baeauaa aniaal 
op^io* AvailAbla aa a boat call ara astandad ovar a 
wida ranga including aouaa and rat. 

Tha adanoviruar howavar, aaa raally valuad for 
ita uaa aa a vaetor, only aftar a ganatic traataaat 
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appXicabl* ov«r aa MtrmXy wid« rmnqm o£ host c*ll«, 
au99««tin9 that a gsnc tharapy involving «a aduovirua 
would bo Mtablishod as a aajor tschniqus in tho nssr 
futuro* 

Adonoviras is originally knovn to caoss cold 
conditions in huaaa. Thersfors, thors is a coacsra th*t 
atoinistration of adoaovirus ia a lar gs doss aigtit 
invito inflsmaatioa. Ia fact, at ths initial clinical 
stags, ths attsmpt of a gsns therapy using aa adsnovirus 
by Crystal's group was said to bo tsaporarily latsr- 
ruptsd by ths sids offset of pasuMoia ia a patisnt who 
was administsrsd to ths lung in a largs doss of 
adsnovirus. Obssrvatioa was aads also in sxpsriasots 
using cultarsd calls that viral infsction ia a high doss 
causod sids offsets attributabls dirsctly to virioas, 
s,g., colls bocoM rouad aad dstachod ia ths cass of 
adhsrsnt cslls. Thsss obssrvations east a sigaif icaat 
doubt that sids offsets accoaipaaisd by adaiaistratioa of 
viral solatioa ia a high doss sight bo eaussd ia a 
practical thsrapy. it is thsrsfors nscsssarily rsqoirod 
to provido a conbinatioa with a proMtsr sxhibiting a 
^igh sxprsssioa Isvol so as to snsurs an expression at a 
suffieisat level using s viral solution in a low dose. 
This approach is eonsidsred a key to solve the foregoing 
probloM in applying adsnovirus to s gsas thsrapy. 

In reeeat years, with advanced geaetie 
reeonbination teehai^e, enoraous progress has bssa ssoa 
in the production of valuabls substances utilising tueh 
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qmnm transduction can infact calls abiqoitously in tha 
rasting phaaa, and thus considarad tbat an adanovirus 
having a potant prosotar intaqratad in tha ganma 
tharaoC would anabla tha azprassioa of a gana in animal 
S calls ovar a wida ranqa. Thara£ora» racoabinant 

adanovirusas baaring a variaty of potant proaotars hava 
baan pcaparad and azasinad for a gana axprassion in 
various host calls. As a rasultr it has baan succaadad 
to obtain an adenovirus showing a potant proaotar 
10 activity to achiava a gana axprassion in alaost all 
calls* Baaad on tha finding, furthar invastiqationa 
hava baan aada to acccaplish tha presant invantion. 

' An objact of tha praaant invantion is to 
provida a racoaibinant adanovirus having a proaotar 
15 exhibiting a potant activity over a wide range of aniaal 
cellar particularly a reeoabinant adanovirus furthar 
having a nucleotide sequence encoding a desired foreign 
polypeptide # acre particular ly« a reeoabinant adenovirus 
for use in gene therapy in which a huaan defective gene 
20 has been inserted. 

Another object of the present invention is to 
• provide a process for producing such a reeoabinant 
adenovirus in a aiaple aanner. 

That ia» the praaant invention is charaet* 
29 erised by the following faaturaat 

(1) A reeoabinant adenevirua bearing in the 
genoae thereof a nucleotide aequeace encoding a desired 
foreign polypeptide and a hybrid proaotar (CAG 
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(8) h r«eomblsant adanovinis teazinq in th« 
g^noM thsrttoe a nucl«otid« s«qu«nc« encodinq a dmsifd 
tofi^n polypaptida and « foreign pconotar vbich ar« 
4,aa«rt«d into thm ganotu in an oriantation to tha left 

5 hand • 

(9) A recombinant adenovirxia according to the 
abova (8), wharein aaid adenovirua ganoM ia deleted of 
at leaat 1»3 to 9.3% aegaant including BIA gene region. 

(XO) h recoabinant adenovinu according to 
10 the abova (9)r wherein said racleotida aeqaence ancoding 
a deaired foreign polypeptide and said propter are 
inaarted into tha ElA-deleted gene region* 

(11) A recoabinant adenovinu according to 
tha above (10), wherein aaid adenuvirus gencM ia 
15 deleted of at laaat 79.5 to 84.8% segMnt including B3 
gena region. 

(13) A proceaa for produciag a recoabinant 
adanovlroa having an expreaaioa unit inaarted ia the 
ganoM which ecapriaea tha atepa oft 
20 aising a coaaid eonatructed by daletiag at 

<^XMat 1.3 to 9.1% aegaant including BIA gene region in 
tha adanevlrua genoaa and insert iitg tbm aapreaaion unit 
into tha SlA-deleted gene region* wltn an adenovirua 
OtiA*tarainal protein coapXax digeated with a reatrictioa 
25 enayaa at 3 to 10 aitea ia the left eoA of tha 
adenovirua genoaa i and 

tranaf acting with the reaulting aisture a call 
lin which eapreaaea tha 81A gene* 
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DETATT.KD OESCRXFriOM OP THE IHVEM T X OM 

An adsnovirus ua*d la th« prcsrat iavvntion is 
a himan adanovirua which atiliaas a hoaa body aa a 
natural host. Tha adanoviral ganoaa is a doobla 
S stranded DMIk oC about 36 kbp and takas a paculiar 

structure in that both ends of the OWk strand haw an 
inverted repeat sequence of about 100 bp and that 5S Ua 
protein which is processed f roa Z2B q^mm prcdoct is 
covalently bound to the 5* end of eaeb of both ^M s of 
10 the DMA St rand « This peculiar structure of tbe ^enoM 
has been a serious drawback for a vector as described 
belov. The present invention is characterised by 
providing a novel and useful recoobinaat adenovirus ^ tvI 
a process for production thereof which have overcame the 
15 serious drawback* 

Tbe reeooibinant adenovirus of the present 
invention is a kind of reconbinant vectors which are 
suitable for transf action in an adenovirus^inf ectious 
euJcaryotie systea# particularly in a houui or aniaal 
30 cell systea* The reeoabinant adenovirus of the present 
"invention is characterised in that it is deleted of SI 
gene region* particularly BIA gene region involving the 
induction of neoplaan and hence cannot propagate in boat 
cells* except for a cell line const itatively expressing 
25 the BIA gene such ss a huMn fetal kidaey-derived cell 
line (293 cell). 

Hhen inoculated on the 293 cellSf the 
recoaibinant adeiiovicua particles of the present 
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adraovirua can not propa^ata* aa £ar as tha vims 
particles can infact and ba intarnalisad into calls. 

Tha ^anoota in thm racoaibinant adaaovirus oC 
tha prasant invantion ia also advaata^aous as a vector 
e in that . .a7.aa though _tha gancM is not replica tad 
eztrachroaoaomallyr the qmaemm ia retained in tha 
nucleua over tvo weeks to two aonths to express the 
foreign gene considerably peraistently. 

The genoae in tha reccabinant adenovirus of 
10 the present invention is characterised by having a 
hybrid proaotec (CAG proacter) inserted therein 
cosprising a cytomegalovirus enhancer » a chicken B*actia 
promoter, a rabbit S-globin splicing acceptor and a 
polyA aequence derived from a rabbit B«-globin. 
15 Thia hybrid promoter (CA6 promoter) is 

disclosed aa a high level expression vector in Japanese 
Patent EOUa (Laid-Open) 9o. 3-168087 • The hybrid 
promoter can be prepared by excising from pCAGGS 
described ia Japaneee Patent KOKAZ supra at page 13 r 
20 ^^iM 20 to page 20, line 14 and page 23, firat line to 
page 25 # line 8# with reatrictioa aasymea Sail and 
HittdZZZ. The hybrid promoter thus produced can be uaed 
in the preaant invention* The preaent iaventora aada 
comparative study on the expression level of lacS gene 
25 with conventional aeveral promoters and found out that 
the hybrid proa»ter (CM promoter) ia tha recombinant 
adenovirua ia more excellent in the expreaaion level (aa 
shown in Comparative Example hereinafter). Baaed on th 
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hont c«ll« to secrete the thus expressed polypeptide 
into the culture medin* 

The 9«aoae la the recombiaent edeoovlrus of 
the present ia^rention is deleted of the El qmnm rs^loa, 
especielly the BIA qvm region. Thoe, the reco^laent 
adenovirus is def ectiw in the BIA qmnm cegioa which is 
associated with the taeoplastic traasformation activity 
of adenovirus, whereby the recombiaaat adeaovirue 
accordiag to the present iaveatioa is rendered avlruleat 
and only the foreign oacleotide seqfaeace inserted there- 
in is selectively expressed. The eatire n geae region 
is not necessarily deleted r but the deletion of tfte 1.3 
to 9.3% segnene incltading the SIA gene region can ex- 
hibit the desired effects as stated above, A nucleotide 
sequence encodiag a desired foreign polypeptide and a 
foreign proaoter ia the reco«binaat adenovirus of the 
present invention are preferably inserted into t±m 81A- 
deleted gene region. 

Further* the B3 gene region can be also 
deleted froa the genone in the recoabinaat adenovirus of 
the present invention* la particular, the deletion of 
79. » to «4.a% segaeat including the B3 geae region is 
preferable. This segwat is not required for replica* 
tion of the foreign aucleotide sequence. 

A chicken t-actia proaoter which is used to be 
inserted into the geeoae of the reeoaibiaant adenovirus 
of the present invention originally exhibits a potent 
proaoter activity without any nodifieations. the 
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presMt invention is extreMly useful for ^mnm th«r«py. 

Suaples of aaiaal c«lls to hm infMt^d with 
thm r«caBbiA«nt adenovirus i *man or aamal lua^ 
•pithttlial c#llsr gsstrointss^j . al •pithaUal csllsr 
5 nmronal cttUSr livsr and anisclss (skalctal mscls, 
hsart Biiscla). 

mraundlr , thm proesss for proteciag ths 
rocosbiaant adanovirus of tha prasast iavantioa is 
explainad ia datail. 
10 la 9anaral, it is axtrsMly difficult to 

produca tha racombinaat adanovirus of tlia prasaat 
invaatioa, bacausa protaina ara covalaatly liakad to tha 
both taraiai of tha adanovirua gaaoM as daaeribad 
harainabova« 

IS Tharafora# tha followin9 proeadaras ara 

praf drably uaad in tha prasant invaatioa* 

(1) riratly, froa tha aetira laaqth of 
adaaoviral ganom (34 Kb), praparad ia a cosaid baaria9 
about 31 kb 9«no«ie Dm dalatad of tha S3 ^ana ration 
20 (1*9 kb| and tha S1A*I1» gana ration (3.f kb), aaeh of 
wtoieb is not raquirad for raplicatioa ia 393 calls* To 
• tha SlA'Sia-^alatad gana ration la tha coaaid, an 
axpraaaioa unit ia inaartad which contalaa a forai^o 
proMtar, a nuclaotida aaquanca aacodia^ tha daairad 
35 foraign polypaptida to ba airpraasad aad a poiyA 

•aquanca* Tha axpraaaion unit ia prafarably inaartad in 
an oriantation to tha laft hand, 

Tha coaaid ia praparad uain^ laabda in vitro 
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restriction enzymes including Rsil end AvellX vhich heve 
the seme recognition site ms that of ecoT22Z. The thus 
obtained genome is used es e perent viral genome* 
(3) Then the cosmid bearing the demired 
5 expression unit as stated above is mixed with the parent 
viral DHa-TPC followed by transfection to 393 cells 
(ATCC Ho. CRL-1S73) according to a conventional calcium 
phosphate co-precipitation method. 

In the 293 cells » firstly, hoaologoms 
10 recombination occurs in the hos»logous sequences between 
the two moleculesf i.e.» the parent viral om and the 
cosmid. Then* the molecule which has initiated 
replication from the right end (opposite to the SI gene 
region) repairs the left end sequence by cutting off the 
IS plasmid sequence utilising the intact right emd 
sequence. As describod abovg, this is because the 
adenovirus genome has 102 bass pair inverted terminal 
sequences at both ends thereof # both of vhich are 
identical. This mechanism suggests that evem if the one 
20 •n^ of tho adenovirus genome is attacked by an 
exenucleaso# ths adenovirus genome by itself would 
repair using ths sequence at tho other end. 

(4) After ths foregoing precodurem have been 
conduoted# a desired recombinant adenovirus may be 
35 collected f ro« the adenovirus propagated in the 29) 
cells. According to the process of the presomt 
invention* any selection markers are not required* 
because of a highly efficiency of generating the dealred 
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calls to obtain thm virus propaqated th«r«ia, txcm which 
onh is extracted followed by diqaatioa with reatriction 
•nzyna Xhol and axamination of tha rtaoltiaq di^aation 
pattarna, Whara tha solution is suspactad to ba 
contaainatad with tha dalatad virus or tha parant virus, 
tha solution is discardad. 

In ordar to oaJca tha charaetaristic faaturas 
of tna prasant invention claararf tha procass of tha 
prasant invantion is cooparad balow with tha convan- 
tional procass according to Nalissa A. Rosanfald at al.. 
Call vol. 68, 143-155 (1993) • 

According to tha procass of tha prasant 
invantion, tha cosaid baarinq alaost tha antira Itngth 
of adanovirus ORA is aarployad* wharaaa in tha convan- 
tional procass a cassatta of about 5 kb naar tha £1A*B1B 
9ana raqion was usad. By osinq such a spacific cosaid 
cassatta, tha fraquancy of hoaoloqoua racoabination can 
ba aarksdly iaprovad in tha procass of tha prasant 
invantion* 

Q According to tha procass of tha prasant 

invantion^ tha tarainal protalns-bound gancaie OMA (OHA- 

* i« aaployad as *cha parant viral OMA# vharass in tha 

eonvsntional procass ths tarainsl protains-dslatad 0«A 
was usad. This diffaranca rasuXts la that ths procass 

25 of tha prasant invantion is savaral tans tiaas aors 
axesllsnt in tha sfficisncy than tha eonvsntional 
procass. 
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Reference Examples and Cosparative Ezaoples but is net 
deemed to be limited thereto. 

In the Szamples, various operations for 
handling phage* plasvid, DMA, various eBzymeSf E* coli , 
5 culture cells and the like vere carried out according 
to the methods as described in Molecular Cloning, A 
Laboratory Manual. , edited by T. Maaiatls et al*, second 
edition (1989), Cold Spring Harbor Laboratory, unless 
othervise indicated. 

10 Example 1 

Construction, of recombinant adenovirus 

The recombinant adenovirus is constructed 
roughly by three steps. That is, the construction 
comprises the steps of inserting the expression unit 
IS into the cosmid, producing the parent virus ONA-T?C and 
co-transf acting the 293 cell'< with the cosmid and the 
DHA-T9C foXlo«#ed by isolation and purification. Each of 
the steps, is explained below in sere detail* 
. (1) Insertion of the expression unit into the co<sld 
20 (i) Firstly, 0«2 ug of an expression unit 

fragment with bJv.it ends was nixed witl* 1 ug of pAdexlw 
DMA previously digested with SwaX* 

In this Example, a set of LacS gene and the 
hybrid promoter (CAO promoter ) comprising 
25 cytomegalovirus enhancer, chicken a-acxin proMter, 

rabbit S-globin splicing acceptor and polyA sequence was 
used as the expression unit* for saklag the blunt end. 
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reaction* Sterilized vater aod a ba£f ax solation for 
SvaX reaction vera added thereto to oaks whole 
vcluse 48 ul. TI*^n ligaae was ixuictivated vith heatiog 
at 70*C for 13 sinutes. 

Qdike a plasmidr nacroaolecales of the 
tandealy-ligated cosaid are onich more efficiently 
packaged in a phage particle than thm eircslarly-ligated 
molecules* 

(iv) After adding 2 ul of SmZ enzyme 
(Boehringer ) r digestion was carried oat at 25*C for an 

hour* 

If the cosmid is re*lig.«ted vitJbout the insert 
of the expression unit therein r thu SmX recognition 
site will be regenerated. The digestion with Swal is 
performed to re^cleave the cosmid having oo expression 
unit inserted therein^ so that no eolcsy is formed. 
This is a potential method for selecting only the cosnid 
having the insert* 

Cv) The cosmid was subjected to pnenol 
^extraction* centrifugation and gel filtration according 
to « conventional nethod as described in nolecular 
Cloning, vol* 3# B.34* 

(vi) Again digestion was performed with SwaX* 
That is# 5 ul of Swat ensyne was added to the buffer for 
the SwaZ reaction followed by the cleevage of the cosmid 
at 2S*C for 2 hours* The cleavage was conducted because 
f the r as n as explained above* 
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(ix) The orientation and structure of the 
expression unit Inserted vera confiraed by digestion 
witb restriction ensyaes* 

Osing Mrul and lipase r a plasmid bearing the 
5 expression unit but deleted of noat adenoyirua OHA was 
prepared, and DMA waa then prepared from the plaaaid for 
final confirmation of com cloning, at the same time, 
the expression of the desired gene, LacS gene, vas 
confirmed by transient expression in COS cells. As a 
10 matter of course, this plasmid vas not used but the 
cosmid was used for producing the recombinant 
adenovirus. 

(2) Producti on of adenoviral DHa^oroteln eoaplex 
(MB dly DWa-'TPCI 
^5 (DM adenovirus DMA, AdS dlx (I. Saito et 

al., J. V:.rolo<;y, vol. S4, 711-719 (198S)) was used. 
AdS dlX was infected to Beta cells |at the amount of 10 
Roux bottles) followed by incubation* 

That is, the viral stock of AdS*dU (up to 10* 
20 Pn/ml) «as infected in 0.2 ml/Roux. Three daya after, 
tha detached Cloating cells vere collected by 
centrifugation at 1500 rpm for 5 minutes. Host of the 
•denovirus part idea were pfMmnt in the nucleus, but 
not in the medium. The virus is therefore 
25 advantageously purified from the infected cells. 

The following procedures w«»re aseptically 

performed. 
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(v) Thm band o5 virus was fractionated and 
mixed with an equiaolar iscunt o£ 8M goanidine 
hydrochloride. PBrtheraoce, 4M guanidine hydrochloride* 
saturated cesiua cfiXoride vaa added to the mixture. The 

5 resulting mixture vas fiUed in a VTi6S tube. The 
particle protein was denaeured by 411 goanidine 
hydrochloride to cause dissociation* vhereby the DNft-T?C 
vas released. Ethidiua hronide could not be used in 
this experiment r because any procedure for removing the 
10 ethidiuffl bromide used has not been established. 

(vi) rtm tube described above was subjected 
to ultracentrifugation at 1S*C overnight at 55 krpm* 
follo«red by Cractionatioa with 0.2 ml. Froei each of the 
fractions, 1 ul was mixed and then floorescence-staiaed 

15 with 1 ug/ml of ethidiua bromide aqueous solution to 
confirm the presence or absence of Two to three 

fractions containing OKA were collected. 

(vii) the fractions were twice dialyzed 
against 500 ml of TS ovenight. The fraction tubes were 

20 then stored at -M«C. Ttm amount of the thus obtained 
AdSdlX DNA^TK was determined by OD260 in the same way 
as in conventional ONA. 

(viii) The resulting Ad5dlZ 0NA-T7C was 
digested with a sofficiese amount of :coT221 for 2 hours 

25 and then stored at -00*C for the construction of 

recooibinant adenovirus at the followiag third steps. 

The OMAr-TPC cocid undergo digestion with 
restriction ensymSf dialysis and gel filtration* but 
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using CellPhect transfection Kit (Pharmaci*) according 
to tha calcitia phosphate method. The mixture vas 
dropped onto the aedixin in the 6 cm culture dish to 
continue the incubation, 
5 Alter the overcLght incubation (for about 16 

hours) # the culture medium vas changed in thm next 
morning. Then, in the evening, the medium ms poured at 
0.1 ml/well with 5% FCS-containing MA into wells in 
thre« 9<-well collagen coated plates (stock. XO-fold 
10 dilution, 100-fold dilution). In order to avoid a 

significant difference in the cell number between each 
plate, a mixture with the 293 cells on the 10 cm culture 
dish was simultaneously inoculated on plate. 

(iii) Three to four days after and eight to 
15 ten days after, 50 ul of 10% FCS-containing 0MB was 
further added to each well. Wien the 293 cmlls became 
thin, 10% res-containing OW was added to the well 
earlier. 

mm wells in which the virus 779P«4*ted and 
20 the cslls wsre dead appeared in 7 to 15 days. Every 
tim« when ths cells in the well were co^letely dead, 
*each of ths culture media was aseptlcally transferred to 
a stecilited l»5 mX tube with a eterils posteur pipette. 
The tube was quickly froeen and stored at -lO^C. 
2^ (Iv) The Judgment was completed in 15 to It 

days. About ten (10) tubes were selected from the tubes 
in which ths cells were dead at a relatively late stage. 
After elx {€) cycles of the freeie-thawing. 
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precipitation gav* nuclaic acid. The nucleic acid was 
dissolved in SO ul of T« containing 20 U9 RBue/al« 

After 15 ul of the solution vas digested with 
Xhol containing c; in the recognition site for digesting 
5 the expression unit, the digested product vas subjected 
te elsctrephcrssis overnif ht on agarose g^l having a 
length of about 15 cm. The patterns thus obtained vere 
compared. Selected trere the bands exhibiting accurately 
the sequence froa the digested site in the expression 

10 unit to the left end (El gene region side) of the 
adenovirus genoffle. The clones which exhibited an 
unexpected band vere discarded, since there vas a 
possibility that the clones would be contaalsated with 
the virus having deletions. 

^5 The adenovirus DHh propagated up to at a level 

of 10,000 copies/cell. Accordingly, the entire DMA 
could be extracted together with cell OKA aad digested 
with restriction ensymes to observe the bands of viral 
DNA. The restriction ensyme such as XhoZ cootaioing CC 

20 in the recognition site does not digest the cellular oka 
.and as the result, the pattern could be readily 
Observable. In the c^se of other ansyaesr the non- 
infected 293 cellular DNA was required tot control. The 
bande derived from human repetitive DMA were observed. 

2' (viii) The second seed stock of tue deeired 

virus strain identified by the XhoX digestiom, was 
Infected in an amount of 0.1 ml to the 293 cells charged 
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ly. th« desired vx.-. ««• purified firo. the fir.t seed 
solution by • liaitinq dilution Bethod. 

«<^,,t. .«. - T temwbinant sdenovirus 

S the praaent I ndention 

The titer of the reco«blnant adenovirus 
•ccordlnq to the present invention may be essayed in a 
simple manner aceordln, to the follo-in, procedures. 

(1) one 10 cm culture dish charged with the 

10 293 cells is prepared. 

The recombinant adenovirus solution (i.e., the 
third seed solution) Is serially diluted to lO-i to 10-4 
using 5% fCS-supplemented 0«, Cot example, 0.9 «X of 
QMS ♦ •'.I ml of the virus solution. The microplpetts 

15 tips ar.i all exchanged. 

(J) xo all wells of one collagen-coated 9«- 
«all plate. 5% fCS-supplemented DUE Is charged by 50 ul 
each. 

on thm first row, 25 »l each of the 
20 reeembinaut adenovirus diluted to 10-* Is charged. 

Osin« • eight (»)-ehan«el pipette, 25 ul Is 
tr/insfecred to the wells on the second row. Thereafter 
the same operation Is repeated until the llth row and 
the lest 25 ul !• discarded. M the r.sult, the 3« 
25 serial dilutions may be prepared until 3U * X0-«. The 
I2th row is no«-lnfecned cells for control. 

Mlcroplpette tips used In this case are 



CA2117668 



- 35 - 

ac« shown in T»bl« 1. In this ca««, tli« tlt#r was 
assayed as follows i 

Ths voliins of ths dilutsd virus solution vas 
50 111. Whon ths titsr was 1 PFO in 50 vl at this 
5 concent rat ion, ths titsr of ths viral stock wasi 
1 !»! ♦ 50 ul - lo-^*«i'» - 20 X 

m 10«.Ut 

• 1.3 X 100 (PFO/al) 
That is, whsn a half of ths 8th row shosvd cytopathic 
10 sffsctSr ths titsr was 1.3 z 10» PFU/ml and whsn cyto- 
pathic sf fscts occurrsd up to a half of ths 7th row, ths 
titsr rsachsd 1/3 of ths abows titsr, that is, 4.4 x lOO 
pru/isl. 
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prepared cowtid, pAdexlc, lo th« fiollowin^ 

aianacr* 

5 (1) Preparation of pOA»0-17O^rt»ich contain. la«t 

taralaal 17% fraqmant ot adanevinas qmatmm with 
dalaeioa of Bl qana r««lon. 

Xdanovlrua typa 5 Dl» etaatad with 8X nucl.asa 
and tandarad blunt-and CtagMnt »aa p«rl«lad by phanol 
10 .atractlon and athanol pt.clplt.tloa. Tha blunt-nd 
fic.9>ant ll«at.d with BmHI llnkat. Tha llqatwl 
eca9>ant «a. dl«a.t.d with BlndXXX and om saapl. wa. 
soparatad by •l.etrophoca.l. In aqaroaa 9al. Tha CragaMt 
ot 2.» W» .i** •* <»« **.novltu. 

15 9«noM) wa. tacowatad by aLctroalutlon ttcm q»l .Ilea, 
and maartad Into Ba-HX/HlndXXI dl^aattd pOC19. Raaultla, 
pXawld wa. naaad pOATO-S. 

Adanowltua typa 5 mm wa. dlqaatad with HlndXIX 
and mu Miipl« «• •vo.a 9al .lactto- 

20 pheta.1*. Tha fr.,«nt ot 3.4 kb .Isa (9-17% fca^nt o« 
- ,ulanovln.a 9anc«) w.. t«covat.d and ln..ct.d Into HlndXIX 
di«aat.« pOCl». Haaultlnfl pXatald »«. i>a»ad pOA»«-l7. 

Tba »w«IX ilta at nuelaotlda position 454 In 
pOATO-t wa. convatt.d to • CXaX alt. by u.ln9 ClaX llrt«t. 
35 Than, tto. tmA aaapla wa. dl9a.t.d with Ba» BX/ClaX and tha 
rtaultlnv 8a« HX-Cl.X fr*9!Mnt (454 naelaotld.(nt) ) waa 
pueieiad through th. .9«(e*« 9*1 al.e»«opbot..l.. 
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Sci., vol. «3. p8«64-866«, 1M6). cl.*to«ld9-ll 

After tranafocMtlon, th» CMuXtlng ch«r<»id 
5 w« n«.d ch«o-id«-ll vhich l.cSi KpSX. SSiX Snd 8«K 
sites. 

BMsBX Sit* was rsflsnsrstsd by using 9aaBX 
linksr St EcoM .it. (BcoRX sit. .X«. r.,.n.r.t.d) . fh* 
c..ultln9 ch.ro.ld n«.d chdam7-XX. 
10 (5) Preparation of pAdoxle 

to conatruet pAdeaXc, the B.aHl-BstX107 
fra^nt (2.9 kb, of pOAF0-X7O, the B.tlX07.Bco«X 
fragment kb) of adenovlru. genome, the EcoRX-S«i 

fragment («.5 ..b) of pX2» and the BcoRX/Ecl3«X digested 
X5 chdlWl7-Xl ..ere Xlgated. After ligation, the reaotion 
alxture -a. p«:haged In 7i«a .-d .d«,rbed to 0H5« 
.-ell.. pAd.«lc «a selected from trsnaformanta. 
(«1 preparation of pAdealw 

pAdeslw «a. conattucted from pAdesle by 
a*0 convertlnq the Clal .Ite to 8-aX .Ite. 



Roeembinant adenovltuse. were prepared by 
25 subetltuting turn promoter (SV40 early promoter ♦ 
BTtVirttmi f promoter (derived from human 

polypeptide 1 «9.tlon factor gene) for the promoter 
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plasmid was digested with Sail asd Hiadlll and thm 
resulting eragaent eas blut-ended. 

The plaaisid vaa ligated with padexlw 
previously digested with Swal to prepare aa expression 
cosaid. The adenoTlrus which contains the ezprsssion 
unit having aa orientation to the left hand was selected 
and used for constxTicting the recoabinaat adenovirus. 

(2) For the insertion of SBa proaoter and LacZ 
gene into the adenovirus genoae, p»lCl871 was used as a 
naterial for CacS gene in the saae way as in the CM 
proaoter. After digesting with Saal at the 5' sad. Not! 
linker was ligated and then digested with PstI 
downstreaa of a teraination codos. The ends were 
rendered bluae and then ligated with Kpal linker. The 
Lac« f ragaent was Ugated with the synthetic DMA as 
described above to be cloned between the PstI sice snd 
the Xpnl site of the expression vector pcOL-SHe29« 
bearing SRa proaoter (pSUacZ). 

7o prepare the recoabinaat adenovirus 
(AdeslSALacZ} for expressing LacS under control of SRa 
proaoter, the expression unit of SRo-LaeS^polya was 
excised f roa pSSLaeS using HindZZZ and Tthllll sad 
rendered blunt. The exprsssioa unit was then inserted 
into Adex-producing cassette, AdexlW, at the SwaZ site. 
The adenovinw which contains the expresaion unic having 
an orientatica to the left hand was aelected and used 
for constructing the recoabinaat adenovirss. 



CA2i I 7668 

- 43 - 

viashed twice with PBS. Then 0.5 «i oe buffer for 
extraction was added thereto. After ultraaonicatloft 
with 30 aecood Interval* for 90 tecoode la total* 0.5 ml 
of 80% glycerol wa« added and the resulting slature was 
5 centrlfuged at 15000 rpm for 10 miaates. tfce thus 
obtained supernatant was used as the. cell extract. 

To 850 ul of a reaction mixture containing 1.0 
ml of 0.5 H sodlua phosphate buffer (pfl 7.S), 1.0 ml of 
0.5 n g-mercaptanol, 1.0 ml of 10 s* HgCla and 5.5 ml of 
10 distilled water was added 50 ul of the cell extract, 
the cell extract buffer (for blank control) or ft* 
galactosldase solution (for control)* followed by 
preincubation for 5 minutes. Then, a substrate w^lutlon 
was further added thereto. A* the substrata, o- 
15 nltrophenyl-8-galactoslde was used. 

After Incubation for 30 minutts. 400 ul of a 
reaction-terminating aolution was added and absorbance 

Mesured at 430 nm. The activity was determlnsd 
according to the following equation. 
20 ifhere absorbance sxceeds 1# it is prefsrred 

that the eell extract aolution is diluted with 
extraction buffer and the absorbaace ia again meaaured. 
* Onits/mX • (absorbance of oample - absorbance of 
blanli)/4.$l«) s 1.4 ml*) x 1/30 mln*) x l.O ml/0.05 ml*) 
35 whereini 

a) I The concentration umele/mX of the eniyme 

reaction product ia detarmined by dividing 
with extinction coefficient of o-nitrophenol# 
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lnflu«nc« of orientation on expression of LecZ 
and HC/ gene for verioue promoter*. Recombinant 
adenovirueee having different promoters and 9«Aes in 
$ opposite orientations were prepared, and compared with 
each other in the activity for virus production. 
(1) gqinatruetio n ^f gCV e«gessina recombinant 
^^anovirus 

The CDMA fragment of 2*2 kb siie (nucleotide 
10 number? 307-2554) was isolated by polymerase chain reac- 
tion and was inserted between the PstI and the Kpnl site 
of the pcOL-Sllo29« in the same manner of LacX cOMA. 

Recombinant adenovirus was also prepared in a 

similar way. 

15 (2) ly ^nfferueti q it «g Laet eKoressine rfrnmbln^n^ 
novirus 

The preparation was as same as Comparative 

Example !• 

The results obtained are shown in Table 2, 
20 The results reveal that the leftward in the preeent 
invention exhibits a much more potent productlom 
aetlvity In three eases, than in riohtward. 
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THB BKBOomarrs or tbb wvBiTiai jm mea am oxsjjsttz 

novaen o» pwvnw is clwubo abb okfihbd as folmw: 

1. A reeoBbinant «d«Bowlru« baarin? In th« 9«noM 

th«r.oC a nucXaofelda .•^•ne* ancodli., a d5.1r.d focal^n 

polypaptida and a hybrid pto«>tec (CMS pr«>otar) 

eoxpeiainq a cytci-qalo^lnia .nhancar, a chlek.n B-actia 

ptoaptir, a rabbit S-^lobla apHcinfl aceaptoc and a 

poly A taquane*. 

racoatoiaant adanovltua aecordlnq to claia I. 

i.b«r.la .aid adaoovlru. l« 

1.3 to 9.3% aaq—nt Includlnfl llA qmam ration. 

3. A cac«blnant adanovlrw aceotdinq to clalia 7. 

whataln aald nuelaotlda saqoanea ancodlnq a daalrad 

eo>.i9n polypoptid. and .aid Ofi pro-ot.« at. Inaactad 

into tha SlA-dalatad umam ration. 

4, A raco«blnant adanovlrua aeeofdiaq elai« 3» 
wLot^ln aald adaao^ltu. «aocM la dalatad ot at laaat 
79.C to •4.»% a««MSt laclttdlnfl 13 ^aao ration. 

5. A racortlnant adanovlraa aceerdlnq to any ona 
of clalM 1 throttflb 4, irtiataln aald nuelaotlda aaquanea 
•oeedin« a daalcad fotalv* polypaptlda and aald CM 
pcoMtOff ata inaartad Into tha «ano^ In an otlantatlon 
to tho laft iMAd. 

^. A tacoMtilni— adanovlrua aeeordlnq to any ona 

ot clal« 1 through $. •bar.ln aald nuolaotlda aaquanea 
•ncodoa a daalrad foral«» polypaptlda which haa a 
proporty that, -hao tha polypaptlda la a.praaaad undar 
control oe CM proMtar In a natural hoat call, tha 
•xpraaaad polypaptlda la aaeratad In tha cultura aadlu.. 



13. A proe,.. .ccordin, to clai. 12. «id 

cil lin, i. . e.t.l kidn^y-^riv^ c.11 Un.. 

14 A proc... .ccotdlnq to cl*i« X2. ^•'•^-^ 

..pfssio. unit co-prl... . nucl^tid. ..^.n« .neodln, 
. d..lr«l eo«l9« polyp.ptid. .nd CMC pre«t.t co-prl.- 

p«o»ot«t. . rabbit e-9lobl« .pUci«9 «ec«ptoc .od « 
polyA ••qu«nc«. 

15 A proc... .ccordln, to elal. 12, -h.r.i» ..Id 

r.ltrlctio« .n,y.. I. «cot22X or. -iX or A^.lll h..l«, 
th. r.coqnltio» .It. th.t ot 8e«n2X. 

1« A proc... .ccordlnq to cl.i- 12. -h.c.ln ..id 

«.pr...ion unit i. in>.xt^ into th. ,.nc- i» •« ori.n- 
t.tion to th. l.«t h*nd. 

i7. A proc... .ccotdln, to cl.l- «. ^'h.r.l. ..ch 

of th. .d.«ovlr«. 9."o«. l« ««id .nd ..id 

.d.n«.ir». t«A-t.r-in.l prot.in co^L. U *.l-t«» <»« 
l...t 7».» to •4..% ..flii-nt i«el«-i«^ «3 '•^lon. 



